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(54) A black high temperature emissivity paint 

(57) A black high temperature emissivity paint com- 
prises 27.5wt black pigment. 50.5% acrylic resin and 
22wt% silicone resin excluding solvent. The black pig- 
ment comprises (Co ? Fe)(Fe.Cr) 2 0 4 and Ni. The black 
high temperature emissivity paint is applied to compo- 
nents of gas turbine engines and the gas turbine engine 
is run at the gas turbine engines normal operating con- 
ditions. The component coated with the black high tem- 
perature emissivity paint is viewed by an optical pyrom- 
eter and the optical pyrometer is used to determine the 
temperature of the component. The pyrometer meas- 



ures the energy radiated by the component. The advan- 
tage of the black high temperature emissivity paint is 
that the colour, and hence the emissivity : remain un- 
changed at temperatures of 1100°C and greater. This 
enables the pyrometer to be used without the need to 
recalibrate the pyrometer to take into account changes 
in emissivity of the black high temperature emissivity 
paint. It enables higher temperature use with more ac- 
curacy. 
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Description 

[0001] The present invention relates to black high 
temperature emissivity paint. 

[0002] Black high temperature emissivity paints are 
used in the development, or operation, of gas turbine 
engines. Black high temperature emissivity paints are 
applied to components of gas turbine engines and the 
gas turbine engine is run at the gas turbine engines nor- 
mal operating conditions. The component coated with 
the black high temperature emissivity paint is viewed by 
an optical pyrometer and the optical pyrometer is used 
to determine the temperature of the component. The py- 
rometer measures the energy radiated by the compo- 
nent. The temperature is determined because the emis- 
sivity of the black high temperature emissivity paint is 
known. 

[0003] Existing black high temperature emissivity 
paint changes colour at temperatures of 900°C and 
greater and hence the emissivity of the black high tem- 
perature emissivity paint changes. Thus it may be nec- 
essary to recalibrate the pyrometer at different temper- 
atures to take into account the change in colour and 
emissivity, of the black high temperature emissivity paint 
at different temperatures. 

[0004] There is a requirement for btack high temper- 
ature emissivity paint whose colour remains unchanged 
at temperatures of 1100°C and greater. 
[0005] Accordingly the present invention seeks to pro- 
vide a novel black high temperature emissivity paint 
whose colour remains unchanged at temperatures of 
1100°C and greater. 

[0006] Accordingly the present invention provides a 
black high temperature emissivity paint comprising a 
black pigment, a binder and a solvent, the black pigment 
comprising (Co.Fe) (Fe.Cr) 2 0 4 and Ni. 
[0007] Preferably the binder comprises acrylic resin 
and silicone resin. 

[0008] Preferably the black high temperature emissiv- 
ity paint comprises 25wt% to 35wt% black pigment, 
40wt% to 60wt% acrylic resin and 20wt% to 30wt% sil- 
icone resin excluding solvent. 

[0009] Preferably the black high temperature emissiv- 
ity paint comprises 27.5wt% black pigment, 50.5wt% 
acrylic resin and 22wt% silicone resin excluding solvent. 
[0010] Preferably the solvent comprises a mixture of 
propylene glycol ethers. 

[001 1] Preferably the solvent comprises a mixture of 
80% 1 -methoxy-2-propanol and 20% dipropylene glycol 
monomethyl ether. 

[0012] The present invention will be more fully de- 
scribed by way of example. 

[0013] A black high temperature emissivity paint ac- 
cording to the present invention consists of a black pig- 
ment, a binder and a solvent, the black pigment consists 
of a mixed metal oxide and nickel in particular (Co,Fe) 
(Fe,Cr) 2 0 4 and Ni. The binder preferably consists of 
acrylic resin and silicone resin. 



[0014] The solvent preferably comprises a mixture of 
propylene glycol ethers. Preferably the solvent compris- 
es a mixture of 80% 1 -methoxy-2-propanol and 20% 
dipropylene glycol monomethyl ether. The amount of 
5 solvent used depends upon the particular method of ap- 
plying the paint. 

[001 5] Preferably the black high temperature emissiv- 
ity paint consists of 25wt% to 35wt% black pigment, 
40wt% to 60wt% acrylic resin and 20wt% to 30wt% sil- 

10 icone resin excluding solvent. 

[0016] Preferably the black high temperature emissiv- 
ity paint consists of 27.5wt% black pigment, 50.5wt% 
acrylic resin and 22wt% silicone resin excluding solvent. 
[0017] The black pigment has a CI Pigment Number 

15 Black 27 and is sold under the product code CT1 701 , 
Black, by Johnson Matthey Ceramic Materials Division, 
Uttoxeter Road, Stoke-on-Trent, Staffordshire, ST3 
7XW, England. 

[0018] The black high temperature emissivity paint is 

20 applied to a component of gas turbine engines, for ex- 
ample a turbine blade, a turbine vane, a combustion 
chamber etc, and the gas turbine engine is run at the 
gas turbine engines normal operating conditions. The 
component coated with the black high temperature 

25 emissivity paint is viewed by an optical pyrometer and 
the optical pyrometer is used to determine the temper- 
ature of the component. The pyrometer measures the 
energy radiated by the component. The temperature is 
determined because the emissivity of the black high 

30 temperature emissivity paint is known. 

[0019] The advantage of the black high temperature 
emissivity paint is that the colour, and hence the emis- 
sivity, of the black high temperature emissivity paint, re- 
main unchanged at temperature of 1 1 00°C and greater. 

35 This enables the pyrometer to be used without the need 
to recalibrate the pyrometer to take into account chang- 
es in emissivity of the black high temperature emissivity 
paint. It also enables pyrometers to be used at higher 
temperatures with a greater degree of accuracy in the 

40 temperature measurements. 

[0020] Although the present invention has been de- 
scribed with reference to the application of the black 
high temperature emissivity paint on gas turbine engine 
components, it is equally applicable to apply the black 

45 high temperature emissivity paint on components of oth- 
er engines and other apparatus, which operate at high 
temperatures. 

50 Claims 

1 . A black high temperature emissivity paint compris- 
ing a black pigment, a binder and a solvent, char- 
acterised in that the black pigment comprising 

55 (Co,Fe)(Fe,Cr) 2 0 4 and Ni. 

2. A black high temperature emissivity paint as 
claimed in claim 1 wherein the binder comprises 
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acrylic resin and silicone resin. 

3. A black high temperature emissivity paint as 
claimed in claiml or claim 2 comprising 25wt% to 
35wt% black pigment, 40wt% to 60wt% acrylic resin 5 
and 20wt% to 30wt% silicone resin excluding sol- 
vent. 

4. A black high temperature emissivity paint as 
claimed in claim 3 comprising 27.5wt% black pig- 10 
ment. 50.5wt% acrylic resin and 22wt% silicone res- 
in excluding solvent. 

5. A black high temperature emissivity paint as 
claimed in any of claims 1 to 4 wherein the solvent ?5 
comprises a mixture of propylene glycol ethers. 

6. A black high temperature emissivity paint as 
claimed in claim 5 wherein the solvent comprises a 
mixture of 80% 1-methoxy-2-propanol and 20% 20 
dipropylene glycol monomethyl ether. 



25 



30 



35 



40 



45 



50 



55 



EP 1 335 004 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP G3 25 0483 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


f Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnl.CI.7) 


X 


US 5 907 008 A (MJKOSHIBA SATOSHI ET AL) 
25 May 1999 (1999-05-25) 

* examples III-2, 111-3 * 

* claims 1,5 * 


1,5,6 


C09D5/26 
C09D7/12 


A 


GB 2 072 212 A (DU PONT) 

30 September 1981 (1981-09-30) 

* page 1, line 60 - page 2, line 3 * 

* page 3, line 23 - line 27 * 

* page 3, line 39 - line 43 * 

* claim 1 * 


1-6 




A 


GB 2 328 213 A (ROLLS R0YCE PLC) 
17 February 1999 (1999-02-17) 
* claims 1-13 * 


1-6 




A 


US 5 008 136 A (CHAMBERLAIN JOHN R) 
16 April 1991 (1991-04-16) 

* column 2, line 63 - column 3, line 12 * 

* claims 1,2,4 * 


1 




A 


PATENT ABSTRACTS OF JAPAN 


1 


TECHNICAL FIELDS ! 
SEARCHED (lnt.CI.7) 




vol. 016, no. 315 (C-0961), 

10 July 1992 (1992-07-10) 

-& JP 04 089873 A (RICOH CO LTD; OTHERS; 

01), 24 March 1992 (1992-03-24) 

* abstract * 




CG9D 


E 


EP 1 291 395 A (ROLLS R0YCE PLC) 
12 March 2003 (2003-03-12) 
* claims * 


1-6 




The present search report has been drawn up for all claims 







Place of aeaich 

MUNICH 



Date of corrplelior o* the search 

30 April 2003 



biamrer 

Russell, G 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : partiou tarty relevant if combined with another 

document of the same category 
A : technobgbai background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



4 



